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Dedicated to the ghost of murdered liberty. 


“All government, in its essence, is a conspiracy against the superior man: its 
one permanent object is to oppress him and cripple him. If it be aristocratic in 
organization, then it seeks to protect the man who is superior only in law 
against the man who is superior in fact; if it be democratic, then it seeks to 
protect the man who is inferior in every way against both. One of its primary 
functions is to regiment men by force, to make them as much alike as possible 
and as dependent upon one another as possible, to search out and combat 
originality among them. All it can see in an original idea is potential change, 
and hence an invasion of its prerogatives. The most dangerous man to any 
government is the man who is able to think things out for himself, without 
regard to the prevailing superstitions and taboos. Almost inevitably he comes 
to the conclusion that the government he lives under is dishonest, insane and 
intolerable, and so, if he is romantic, he tries to change it. And even if he is not 
romantic personally he is very apt to spread discontent among those who 
are. — H. L. Mencken 


“Dignity insists upon it that the Jaws shall be obeyed: and that the union must 
be preserved: but these two words must and shall rouse the ghost of 
murdered liberty to resistance. Dignity abandons the real subject of dispute, 
and resolves the whole matter into a mystical reverence for the two 

words union and laws. | say for two words: because if we look for their 
meaning, we find, as in all other words of a general and indefinite character, 
there are very few, if any, who will agree in their manner of applying them. If 
the word law has ever meant one thing more than another, that thing has 
been the will of those in power.’ - Josiah Warren 


“The idea of a strictly limited constitutional State was a noble experiment that 
failed, even under the most favorable and propitious circumstances. If it failed 
then, why should a similar experiment fare any better now? No, it is the 
conservative laissez-fairist, the man who puts all the guns and all the decision- 
making power into the hands of the central government and then says, “Limit 
yourself’; it is he who is truly the impractical utopian.” - Murray Rothbard, 
“For a New Liberty” 


1. The purpose of this guide 


The purpose of this manual is to provide a compact, concise, and yet thorough procedure to construct a 
fully automatic M-16 rifle or M-16 pattern pistol caliber sub machine gun. For the most part, auto sears 
work exactly the same in rifle and pistol caliber full auto applications. Most guides currently available 
are out of date and grossly incomplete, especially in the technique of milling the AR-15 lower receiver to 
convert it to be compatible with the M-16 lower receiver auto sear and other fire control parts. 


This manual consists of a complete start-to-finish guide for the selection and procurement of 
components and tools, equipment setup, milling and drilling strategy and operations, assembly, testing, 
and troubleshooting. My intent is to debunk the fiction, disseminate the facts, and make the M-16 
available to every sovereign free citizen at a cost that won’t break the bank. 


2. Whylam writing this guide 


Why am | writing this guide? Simply stated, “...shall not be infringed.” Today, our Constitution is viewed 
by the ordinary citizen as an end itself rather than as a means to an end, that end being the sovereignty 
not of The State (I define “The State” as the non-protective and non-productive part of the federal and 
state governments) but of the individual. The maintenance of the sovereign individual, i.e., personal 
“liberty” is that end. 


The encroachment of The State upon the sovereign individual started at the signing of our country’s 
Constitution and has continued unabated and increased in intensity every year since. | write this guide 
as a withdrawal of my consent, as a rebuke of The State, and as a small contribution to the sovereignty 
of the individual. The idea that The State has the right or jurisdiction to pass legislation, let alone 
legislation that curtails man’s natural rights is ludicrous. 


| will not bore the reader with disclaimers about the legality of undertaking the activities within this 
guide, as it seems quite meaningless to attempt to interpret the arbitrary and pointless 
conceptualization of “legality” in the eyes of The State. | additionally have no disclaimers regarding the 
safety of using bladed rotating power equipment and the use or disuse of eye and ear protection. If you 
need to be schooled, instructed, or reminded about such topics, then the only advice | can offer is to 
stop reading this manual immediately. | will, however, offer pointers or advice for the prevention of 
damage to materials and equipment, where applicable. 


3. Lower parts for the M-16 


The purpose of this section is to compare the six parts of the lower receiver assembly that are unique to 
the M-16 and how those parts differ from similar components in the AR semi-automatic variant of the 
M-16 rifle. | assume that the reader has an understanding of the operation of the AR-15 variant fire 
control components. A sketch of four of these parts is displayed in figure 3.1. 
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Figure 3.1 — AR-15 Versus M-16 Fire Control Group — key differences are annotated with an asterisk (*) 
The Hammer 


There are many variations of AR-15 and M-16 hammers, and covering each variation is outside the scope 
of this manual. The important point in selecting a proper M-16 hammer is to make sure that the 
hammer has the distinctive hook on the rear of the hammer tip. During full auto operation, this hook 
engages the lower edge of the auto sear after a round is fired, and combustion gasses push the bolt to 
the rear of the upper receiver, re-cocking the hammer. At the time the hammer is cocked back, it 
engages the auto sear. M-16 hammer parts are shown in figure 3.2. 


The Disconnector 


The M-16 disconnector has a distinctive tail on one end. The purpose of the tail is to engage a cam on 
the safety selector when the selector is placed in the full auto position. The cam rotates the 
disconnector hook away from the hammer disconnector catch (secondary sear) so that the disconnector 
is fully disengaged during full auto operation. This allows the hammer hook to engage the lower edge of 
the auto sear instead of the disconnector when the hammer is cocked after a round is fired in full auto 
mode. 


The Trigger 


The only difference between the AR-15 and M-16 trigger is that the rear of the M-16 trigger is 
completely opened to allow the tail of the disconnector to protrude behind the trigger and under the 
cam on the safety selector. The trigger opening has sufficient free space to allow the disconnector to 
rotate up and to the rear when the safety selector cam engages the tail of the disconnector. 





Figure 3.2 — M-16 full auto hammer parts 


The Safety Selector 


There are significant differences between the semiautomatic and full auto safety selector switch. The 
full auto safety selector performs the following functions: 


1. Provides a tension point for the auto sear spring. The long tag end of the auto sear spring rests 
behind the left-most section of the safety selector switch (see figure 3.3). 

2. Engages the disconnector during semiautomatic operation, thereby permitting the disconnector 
to engage the secondary sear (see figure 3.2) surface of the hammer. 

3. Engages the long tail of the disconnector via a disconnector cam (figure 3.6) located in the 
center section of the full auto selector. Engagement of the disconnector tail results in the 
disengagement of the disconnector hook during full auto operation. 

4. Engages and locks the rear end of the trigger in the down position, when the safety selector is in 
the “safe” position, making sure that the trigger cannot be disengaged from the primary sear, 
rendering the AR-15 or M-16 “safe.” 


The Auto Sear 
The auto sear is unique to the M-16 and is not present in any way, shape, or form in the AR-15 


semiautomatic variant. The remaining sections of this manual are dedicated to the sole task of 
retrofitting the auto sear into an AR-15 lower and upper receiver. 
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Figure 3.3 — Mil Spec Auto Sear and Pin. Auto sear components and assembled auto sear showing 
placement of auto sear spring “tail” and auto sear “lever” contact point with M-16 safety selector. 


There are many variations of auto sears available for the M-16, however, we focus on the mil spec 
version of the auto sear in this manual [the discussion of the lightening link and the drop in auto sear 
(DIAS) is also outside the scope of this manual]. Make sure that your auto sear is accompanied with an 
auto sear pin, spring, and bushing. The short tag end of the auto sear spring (shown to the right of the 
spring body in figure 3.3) penetrates the pin bushing to engage one of the grooves in the auto sear pin. 
This prevents the sear pin from working its way out of the M-16 lower during operation. 


The Bolt Carrier 


The AR-15 variant may be equipped with any number of bolt carrier versions, including the M-16 bolt 
carrier. A comparison between AR-15 rifle, M-16 rifle, and hybrid AR-15/M-16 pistol caliber bolt carriers 
is shown in figure 3.4. Most pistol caliber bolt carriers support full auto applications. Typical rifle caliber 
versions are displayed in figure 3.5. Without the M-16 bolt carrier, the M-16, even if equipped with M- 
16 fire control parts (as depicted in figure 3.6), will not fire in full auto mode. 
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Figure 3.4 — Comparison of AR-15 rifle bolt carrier (top), M-16 rifle bolt carrier (middle), and hybrid AR- 
15/M-16 bolt carrier for pistol caliber SMGs (bottom). Note the “dog ear “ cutouts on the SMG bolt 
carrier that prevents interference with the “shoulders” of the auto sear as they protrude from the upper 
edge of the lower receiver (see figure 9.1, which shows auto sear “shoulder” protrusion). 


During full auto operation, the additional skirt at the end of the M-16 bolt carrier engages the upper 
contact edge of the auto sear, tripping the auto sear and releasing the hammer, just before the bolt 
goes back into battery. Note that typical AR-15 bolt carriers have been “neutered” by removing the 


extended skirt, as depicted in figure 3.5. 
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Figure 3.5 — Various AR-15 and M-16 bolt carriers. All of these variations are fully functional in the AR- 
15 variant, but only the M-16 bolt carrier makes the M-16 operational in full auto mode. 


Procurement of Lower Parts Kits 


Procurement of the lower parts for the M-16 is fairly simple. Most manufacturers and resellers of AR-15 
variants carry full auto bolt carriers. | have had success with purchases from Palmetto State Armory, 
Brownell’s, CMMG, and Spikes Tactical. Procurement of the remaining five components can be a bit 
more difficult, but you can try JSE Surplus, FTF Industries, or some of the smaller suppliers on auction 


sites such as gunbroker.com (figure 3.7). 
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Figure 3.6 — M-16 fire control parts. Auto sear pins and hammer/trigger pins are displayed for size 
comparison. Note the disconnector cam at the top center of the safety selector. The cam engages the 
long tail end of the disconnector rendering the disconnector inoperable during full auto mode. 
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Figure 3.7 — Typical M-16 Parts Kit from a small online vendor. Be certain that your kit contains the auto 


sear, as many kits are sold without an auto sear for use with the drop in auto sear (DIAS) 


How it all fits together 


An explanation of the operation of the M-16 rifle fire control components is best done via video. An 
excellent source of information: 


And a computer simulation of semi-auto, full auto, and three-round burst: 


4. Jigs and equipment 


In general, there are two types of jigs needed to safely and successfully mill an AR-15 lower receiver to 
accommodate the auto sear. The first jig is used to firmly hold the AR-15 lower during the milling 
process. These jigs are available through several online vendors including resales through Brownell’s 
and directly from the manufacturer such as 80 Percent Arms, Inc. Without a method to firmly hold the 
AR-15 lower, the milling of the AR-15 lower cannot be completely safely, accurately, and with minimal 
potential damage to the lower receiver. A typical jig is displayed in figure 4.1. 





Figure 4.1 — Typical AR-15 lower receiver milling jig. The AR-15 lower receiver being converted is a non- 
mil spec pistol caliber (9mm compatible with Glock magazines) lower. Typically mil spec receivers fit 
securely in most jigs, however note the use of hardwood shims at the rear of the lower receiver and 

foam shims toward the front. A 3/8” bolt through the selector hole secures the wooden shims in place. 


10 


The second jig that is required facilitates drilling the auto sear pin hole in the lower receiver. The jig 
aligns the auto sear pin directly above the center line of the safety selector and precisely 0.123 inches 
below the top edge of the lower receiver. An example of a jig that uses the selector switch lower 
receiver hole is depicted in figure 4.2. Jigs of this nature can be found online at companies such as FTF 
Industries as well as various internet auctions such as gunbroker.com. 





a 
' e 


“= 


Figure 4.2 — Auto sear drilling jig attached to an AR-15 multi caliber lower receiver. Note the generous 
use of painters tape to prevent damage to the lower receiver finish during the milling process. 


A set of high speed steel drill bits are a necessity for drilling the auto sear pin hole as well as simplifying 
the task of milling the lower receiver to accommodate the auto sear. The following sizes are 
recommended: 


e 1/8” bit for drilling the auto sear pin hole 
e 1/4” or 7/32” bit for drilling the rear most pocket (more on this later) 


Additionally, a set of end mills is required to perform the actual milling process. If using a drill press to 
perform the milling, 3/8” end mills at least 2 %” long are recommended. If using a Dremel or similar 
tool, then a set of 1/8” diameter end mills as depicted in figure 4.3 are required. Note that the end mills 
must reach to the bottom of the AR-15 lower receiver trigger hole, a distance of 1.25” per mil spec. | 
recommend a shorter 1 %” end mill for shallow work and a longer 2 %” to 2 %” end mill for deep work. 
At 1/8” diameter, the shorter the end mill the less chance of snapping it off while milling. Typical depth 
of cut for these end mills are between 0.5” and 0.625” (figure 4.3). 


One note on the usage of milling equipment: Drill presses are commonly used in milling the AR-15 lower 
receiver. This is a poor idea for two reasons. The first is that drill presses are not designed to handle the 
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horizontal (shear) forces encountered during the milling process, and eventually the process of milling 
will cause irreparable damage to the cheaper foreign-manufactured drill presses on the market. The 
second is that it is downright dangerous. Drill presses develop entirely too much speed and torque: a 
dangerous combination when using a razor sharp 3/8” end mill. 


In any event, if you choose to use a drill press for milling instead of just drilling, then be sure to use an 
AR-15 lower receiver jig as depicted in figure 4.1 and don’t even consider milling a non-mil spec receiver 
that requires shims to custom fit the lower receiver into the jig. The shims are guaranteed to shift while 
milling, likely resulting in an unhappy ending with a % HP drill press at 1000 rpm tipped with a razor 
sharp end mill. Additionally, be mentally prepared, if you insist on using a drill press for milling, to 
destroy a lower receiver or two! 





Figure 4.3 — 1/8” Dremel carbide end mills purchased on Amazon 


5. Preparation and equipment setup 


Due to the expense of a milling machine and the overkill and potential danger associated with using a 
drill press for milling an AR-15 lower, figure 5.1 depicts a typical Dremel based rudimentary milling 
apparatus. The key components consist of a Dremel rotary tool, a Dremel router base, an X-Y vise, and 
an 18” section of a half slot electrical channel strut. Lesser components consist of the following: 


1) %” nuts, bolts, and washers to secure the 18” section of channel strut to the drill press table 
2) 3/8” nuts, bolts, and washers to secure the X-Y vise to 8X2 24” piece of lumber 

3) clamps to secure the 8X2X24 lumber with attached X-Y vise to the workbench 

4) 6” L-bracket to attach the Dremel router base to the channel strut 
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5) 3/8” nuts, bolts, and washers to secure the L-bracket to the channel strut 
6) #8 machine screws, washers and wingnuts to attach the L-bracket to the Dremel router base. 
The StewMac router base is already drilled and tapped for #8 machine screws. 








Figure 5.1 — Rudimentary Dremel milling setup. StewMac router base and Wilton X-Y vise is depicted. 
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Tips for purchase/assembly: 


1) Dremel router base available by Dremel or a more robust model can be obtained online at 
Stewart MacDonald (www.stewmac.com) 

2) Ahigh end X-Y vise is not necessary for the light milling we will be doing. | do recommend taking 
the X-Y vise apart and cleaning and lubricating it thoroughly before use. There’s plenty of “play” 
when it comes to lower end X-Y vises, but given the nature of the low tolerance, rough milling 


we'll be doing it won’t be an issue. 





Figure 5.2 — Another view of the equipment setup showing attachment to drill press table 
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3) X-Y vise incremented in 0. 1 millimeter increments will aid the control of the cutting depth 
between 0.25 and 0.3 millimeter for each pass. The Wilton vise pictured in this manual in 
incremented accordingly. 

4) Attachment to drill press table or other adjustable table allows for coarse depth and X-Y 
positioning. Finer control of depth is provided by adjusting the Dremel router base height. Finer 
X-Y control is provided by the X-Y vise. 

5) Manage your expectations on milling precision! This is not a milling setup, so you won't be 
getting the accuracy or precision of a milling machine, but then again nor will you be getting the 
roughness of using the Dremel by hand. Milling out the lower receiver to accommodate the 
auto sear is NOT an operation requiring precision. Drilling the auto sear pin hole is another 
matter! 


6) Don’t underestimate the importance of a shop vac for removing metal chips from the work area. 


6. Drilling the auto sear pin hole 


Drilling the sear pin hole is fairly straight forward. The position of the sear pin hole, is however, critical 
to the operation of the M-16 in full auto mode. The ideal location is directly above the center line of the 
safety selector hole and exactly 0.123 inches (approximately 1/8”) from the top edge of the lower 
receiver. 





Figure 6.1 — Auto sear drilling fixture attachment, opposite side as figure 4.2 
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| like to get this operation out of the way first for two reasons: (1) if | commit an error, on what | 
consider the #1 critical material removal operation, then | can call it quits before investing the time in 
milling the interior of the lower receiver and (2) the walls of the lower are the thickest at this time, 
providing more “meat” for the auto sear jig to grasp. The downside if drilling a thicker unmilled lower 
sear pin hole is that you may have to back out of the drilling jig a few times while drilling if the aluminum 
shavings are not being rejected between the grooves of the drill bit. Even if you see some shavings exit 
the jig drill hole, if clogging occurs, forward progress will effectively come to a stop. If that occurs, back 
out and brush the shavings from the drill bit. 


The following instruction utilizes a jig that attaches to the safety selector hole with a bolt and achieves 
the correct distance of 0.123” on center and alignment above the selector center line with the use of a 
knob attached to a flat ended screw. You may need a different approach with your jig. After protecting 
the lower receiver finish with painter’s tape, attach the jig as in figure 4.2 and figure 6.1. 


Although the manufacturer’s instructions on this particular jig recommend alignment by alternating a 
back and forth “wiggling” motion along with tightening the top screw with the attached knob, | prefer a 
more scientifically accurate approach as shown in figure 6.2 using a small machinist’s square. Be sure 
the bolt through the safety selector hole is wrench tight and the upper knobs hand tight. Once all 
connectors are tight, it’s time to get drilling. 





Figure 6.2 — Squaring the jig with the top edge of the lower receiver 
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This particular jig can be used with a hand drill or a drill press and a 1/8” high speed steel drill bit. | 
prefer a drill press and will describe that operation as follows. Due to the position of the nut and bolt 
end on the opposite side of the lower receiver (figure 6.1) and the offset position of the jig hole, a piece 
of wood can be used to accommodate the jig nut and bolt as well as the tabs (not present on the lower 
in figure 6.1) that occur on either side of the safety selector holes on mil spec lower receivers. Figure 6.3 
provides an example of what that %” thick (or more) block of wood might look like. 





Figure 6.3 — Wood block for shimming the lower (with auto sear drilling jig attached) on the drill press. 
The lower block is used with the jig pictured in figure 4.2 and 6.1 
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Position the lower, jig, and shim as depicted in figure 6.4. Get a small piece of wood and a drill press 
clamp ready to secure the piece before drilling, but before setting the clamp, pass the 1/8” drill bit up 
and down through the jig hole a few times to be sure the drill bit isn’t making contact with the sides of 


the jig hole. 





Figure 6.4 — Lower, jig, and shim ready for drilling. A separate piece of wood is used to prevent the 
clamp from marring the lower receiver surface 
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Before you drill, make sure you consider the following when (1) setting the proper drill press table 
height and (2) the length of the drill bit from the jaw tips of the chuck: 


1) Set the drill press stop so that the drill passes completely though the jig, as well as both sides of 
the lower receiver, and into the wooden shim between the lower and the drill press bench. This 
is the MINIMUM length that the drill must protrude from the jaw tips of the chuck. 

2) Note in figure 6.4 that the jaws of the chuck will likely contact the auto sear jig’s bolt head 
and/or washers as it is lowered into the AR receiver. Extend the drill bit protrusion by the 
distance needed to prevent contact of the bolt head with the chuck jaws. 


Once drilling is complete verify that the hole is properly centered and that the center line of the hole is 
0.123 inches below the top of the lower receiver fire control cavity (fig. 6.5). Don’t mess this up. Failure 
to put the hole in the right place might prevent the auto sear upper contact surface from interfacing 
properly with the bolt carrier. Placing the hole too far forward might cause the auto sear to not trip at 
all. Placing the hole too far to the rear might cause the auto sear to trip way too early, resulting in 
failure to fire on the second round in full auto mode or in the case of pistol caliber blowback SMGs, it 
might cause premature detonation on an open bolt. More on this topic later. 





Figure 6.5 —A properly positioned auto sear pin hole. Directly above the centerline of the safety 
selector hole and 0.123” from the top of the lower receiver to the center of the hole 
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7. The milling process 
Milling overview 


This next task is about accommodating the auto sear at the least width and depth for functional 
operation in full auto mode. Note that this is NOT about milling the AR-15 lower receiver to M-16 mil 
specs. The goal here is to accommodate the auto sear into the design of the AR-15 lower receiver with 
the least amount of material removal with the end result being a fully functional M-16, that operates 
properly in safe, semiauto and full auto modes. In general, the material to be removed is shown in 
figure 7.1. 





Figure 7.1 — Material to be removed from the AR-15 lower receiver. The left hand side should be milled 
down to a depth of not less than 0.35” and not more than 0.5”. The right hand side should be milled 
down to just short of the lower receiver cavity depth of 1.25”. The reason for the lower depth of the 
right hand side is to expose the right most cam of the M-16 safety selector and to accommodate the 
longer auto sear lever. A low shelf DIAS capable lower is displayed. The cuts are identical for a high 

shelf lower. 
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The rough dimensions of the cuts displayed in figure 7.1 are: 


Not less than 0.35” to not more 
than 0.5” 


Just short of the full depth of 


the lower receiver fire control 
cavity full depth of 1.25”. Note 
that the auto sear lever does 
not extend down to the bottom 
of the cavity. 


Approximately 0.7” from the 
Start of lower receiver cavity 
wall taper to just in back of the 
rear trigger area cavity 

From the start of lower receiver 
cavity wall taper to just in front 
of the rear takedown pin 
approximately 1.0”, making the 
entire length of the lower 
receiver fire control cavity (at 


depth of 1.25”) at or slightly 
over 2.85” 





Detailed milling plan 


We’|l illustrate the milling steps in detail using the following lower receiver sketch. Depicted in figure 
7.2 are a side view and a top view sketch. The side view will give the reader an idea of the depth and 
length of cut while the top view will give the reader an idea of the width and length of cut. 







Reartake 


Depth: 0.5" (high shelf 
down pin hole ep [high shelf) 


0.67" (low shelf) 


Selector 
switch hole 





Left side of receiver 


Depth 1.25" 


Figure 7.2 — Milling plan sketch, general lower receiver components. Figure not to scale. 


Our first and only cut on the left side of the receiver will be approximately 0.7” long and between 0.35” 
to 0.5” in depth. All this cut needs to accomplish is to fit the left side (side without the auto sear lever) 
of the auto sear and permit its free rotation about the auto sear pin. Not much clearance is needed, and 
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all that needs to be done is to make this side the same width as the rest of the lower receiver fire 
control cavity wall, typically between 0.086 and 0.11 inches in width, depending on the receiver style. 


Start with the short end mill in place and lower the depth within the 0.35” and 0.5” specification by first 
lowering the drill press table (make sure the bottom of the router base does not contact the top of the 
lower receiver/jig) and then making fine adjustments in the end mill placement in the Dremel collet and 
then using the router base height adjustment. Start where there is no material, bring the Dremel to full 
speed or just under, and run the entire 0.7” cutting only at a depth of 0.25 millimeters at a time. Better 
to take off less and go slow than take off too much and snap an end mill. | call this removal of thin layers 
of metal “peeling the onion.” This means it might take about 8-10 passes to get the left wall down to 
the nominal wall thickness of the rest of the fire control cavity. Use the X-Y vise to maneuver the end 
mill left/right and back/forth. WD 40 or light cutting oil applied with a brush is recommended. Figure 
7.3 shows the equipment ready to go for the first cut. 





Figure 7.3 — First cut with the end mill on the left side of the receiver (note that the view is from the 


buffer tube looking into the receiver so it is 180 degrees off from figure 7.1). Note that the end mill is 
positioned too deeply for the first cut and needs to be moved to the left with the X-Y vise! Remember; 
only remove 0.25 millimeters of material at a time! 
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Figure 7.4 shows the first set of milling passes that completes the left side of the lower receiver. | 
recommend using an aluminum block (you can get them on Amazon) for practice until you are confident 
you can mill the lower receiver. If you go too fast, the Dremel and router base will start to vibrate 
excessively. Better to go too slow! Pay attention to the sound of the end mill cutting into the material, 
it will tell you more than what your eyes will be seeing. Take note of the milling direction! You will be 
“conventional” milling the pocket in a clockwise direction around the lower receiver fire control pocket. 


cC> Milling Direction 





Milling 


Left side of receiver Direction 


Figure 7.4 — The first and only cut on the left side of the lower receiver 


For the second cut, shift the end mill to the opposite side (right side in figure 7.1) of the lower. Note 
that you may need to alter the angle of the channel strut on the drill press table or alter the table angle 
on the drill press or both in order to get plenty of clearance between the router base and the lower 
receiver buffer tube hole. Using the shorter end mill, proceed by “peeling the onion” at a depth of 0.5” 


per figure 7.5. Expect about 8-10 passes, less once you start getting the hang of it. 


c> Milling Direction 


Milling 
Direction 





Right side of receiver 





Figure 7.5 — First cut on the right side of the lower receiver to depth of 0.5” 
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This is where a slight nuance now creeps up when milling a low shelf versus a high shelf lower receiver. 
If you are milling a low shelf and your first cut was at a 0.5” depth, you still have about an eighth of an 
inch or so of material to remove to get to the top of the shelf. | typically handle this with a second pass 
with the shorter end mill positioned a bit deeper or | just use the longer end mill. Be sure to remove any 
retaining bolts from the safety selector before doing this to avoid cutting into the bolt with the end mill. 
Note that the trigger and hammer pin holes can be used as an alternative to secure the jig and/or 
wooden shims that are typically used for non-mil spec receivers (see figure 4.1). A 5/16” drill bit 
typically works in the trigger/hammer pin holes, as 5/16” bolts aren’t common. The final result of the 
first passes on left and right is shown in figure 7.6. 





Figure 7.6 — Lower receiver after the first two cuts. Note the extra material on the right as the first cut 
was at 0.5” and this is a low shelf lower receiver. I’ll remove this with a second deeper pass. Also note 
that from this point on, the safety selector retaining bolt needs to be removed and replaced by a 5/32” 
drill bit through the trigger or hammer pin hole in order to prevent the wooden shims from shifting. 
Wooden shims not required for mil spec receivers. 
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This next step is optional, but | typically do it to reduce the amount of milling required. This step 
requires the use of the drill press so you might need to temporarily remove the channel strut, Dremel, 
and router base if you secure these to your drill press table like | do. Clamp the lower receiver and 
holding jig on the drill press table and set a %” or 7/32” drill bit in the drill press chuck. Set the drill stop 
to stop the bit travel just short of the bottom of 1.25” channel depth. Now drill the two holes depicted 
in figure 7.7. You might want to use a 3/32” or 1/8” drill bit to drill pilot holes before drilling the larger 
holes. Don’t worry if your drill bits creep a bit off center, unless they creep toward the lower receiver 
wall (to the right in fig. 7.7, top view). Any “slop” in drilling will be fixed during the subsequent milling 
process. 





Right side of receiver 





Figure 7.7 — Drill two holes to just shy of 1.25” from the top edge of the lower receiver to minimize the 
amount of milling you need to do. Note that holes may overlap each other, which is not depicted. 


Now for the final pass. In figure 7.8, we mill the final right side depth down to just short of 1.25”. You 
can mill precisely to 1.25” if you'd like, but it’s wholly unnecessary, because the lever end of the auto 
sear doesn’t go that deep and butting up the end mill tip against the existing 1.25” floor in the rear 
trigger cavity makes for a lot of Dremel vibration. In any event, it’s time for the deeper end mill if you 
haven’t started using it already. You can see that the job is a lot easier if you performed the drilling 
operations of figure 7.7. You can “peel the onion” around the drill cuts at the Dremel’s highest RPMs. 
Otherwise you need to make an initial deep Dremel cut to the full width of the end mill. This will take a 
considerable amount of time. 
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Figure 7.8 — Final cut to just shy of 1.25” depth of the lower receiver fire control cavity 


Upon completion of this final cut, the finished product is shown in figure 7.9a and 7.9b. The tedious part 
is done. Clean up your M-16 lower with a blower, WD 40 and rags or whatever means you have. A key 
take away here is that we have removed a lot less material than is suggested by the typical M-16 
specifications. If you are a true purist, then feel free to keep milling to the left and rear of the cavity to 
bring your lower more into line with the M-16 specifications. In my opinion, this is a lot more milling for 
no benefit. 






0.5" depth (high shelf) 
0.62" depth (low shelf) 


0.35" to 0.5" 
depth ~1/4" wide 
0.086" to 0.11" thick 
2.85" length 
1.25" depth 


Fig. 7.9a — Finished dimensions (not to scale) 
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Figure 7.9b — The finished product is a rough milled left side down to 0.35” and a right side down to just 
shy of 1.25”. Picture on the left is taken at an angle to accentuate the cut on the right of the receiver. 


8. Putting it all together 


Functionally, there’s not a lot of difference between assembling the AR-15 lower and the M-16 lower, 
the main difference being the installation of the auto sear. So | won’t cover lower assembly in this 
manual as many have already done a better job on Youtube and other sources. 


As far as auto sear assembly, there’s not much to it. First let’s look into the auto sear bushing and see 
how the spring short tab end juts into the bushing body. Take the auto sear in hand and bend the long 
spring tab end toward the auto sear lever Now look inside the auto sear pin hole and you'll see how the 
other end of the spring protrudes into the auto sear pin hole to lock the pin in place. Your first option is 
to brute force the pin into the pin hole — not an idea I’m fond of. 


To install the auto sear, cut a 0.7” long section of 1/8” drill bit base, deburr and then insert into the auto 
sear bushing before it is installed into the lower receiver. The ends of the drill bit should not protrude 
from either end of the bushing. Now pull back the long end of the spring and position the auto sear in 
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the lower receiver, place the spring end behind the safety selector and align with the sear pin hole 
(figure 3.3). The lever end of the auto sear should protrude into the deeper milled cavity. Now push the 
auto sear pin through and push out the drill bit section. Test out the auto sear for proper free 
movement, rotation, and spring tension. The auto sear should not snag on your milled surfaces. 


9. Modifications to the upper 


Typically only older AR-15 upper receivers need to be milled to accommodate the auto sear. Most 
modern AR-15 uppers are already milled to accommodate the “shoulders” of the auto sear. 





Figure 9.1 — Auto sear “shoulders” extend upward into the upper receiver 


The auto sear shoulders are depicted in figure 9.1 and the auto sear milled cavity is shown in figure 9.2. 
Consequently, the milling of the upper receiver is not covered in this manual. Just be sure you have a 
relatively modern AR-15 upper that already accommodates a milled area for the auto sear. 





Figure 9.2 — Milled auto sear cavity upper. 
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10. Testing and troubleshooting 


Testing and troubleshooting is effectively trial and error. In this section, | intend to give to give you a 
head start. This section is in two parts: functional testing and troubleshooting. 


Functional testing 


First thing is to check the function without any ammunition loaded and without a magazine or the upper 
installed and the lower in a vise block. Be sure to check the operation of the safety selector in safe and 
semiautomatic modes as you would for any AR-15 functional test. Next, after cocking the hammer, 
place the safety selector in full auto mode and check that the hammer catches on the auto sear after 
firing and recocking. Brush the top of the auto sear with one hand and be sure it releases the hammer. 
Finally, recock the hammer in full auto mode so the hammer catches on the auto sear again. Now shift 
the safety selector to semiautomatic mode and check that the auto sear disengages and the hammer 
catches on the primary sear. 


Now install the upper and perform the same battery of tests with the lower in a vise block. Once 
complete we need to check that the auto sear trips via the bolt carrier lower lip. Pull back on the 
charging handle, release, and place the selector switch to full auto. Put along tie wrap loosely around 
the trigger and hand grip. Pull the trigger and tighten the tie wrap as depicted in figure 10.1. We will 
now simulate full auto fire, checking for the auto sear trip. Pull all the way back on the charging handle 
and slowly let it come forward. Within about 1/8” or less of the bolt fully closing, you should hear the 
sear trip. If not we have issues with auto sear placement or the bolt carrier tolerances. Not all carriers 
are exactly the same and | have had an occasional issue with reliability. Try a different bolt carrier first. 


If this test is successful, it’s time to determine exactly when the auto sear is tripping. The typical 
tolerances are displayed in table 10.1. 


Trip position description Open bolt gap Rough equivalent drill bit 
Way early 9/64” 
1/8” 


Typical 7/64” 
3/32” 





Table 10.1 — Bolt position trip specs 


With the trigger still tied back, place a 9/64” drill bit or appropriate feeler gage as displayed in figure 
10.2. Be sure to keep the bit or feeler gage out of the way of the bolt and slowly close the bolt carrier. 

If the drill bit holds the bolt carrier open without the auto sear tripping, this means that the auto sear is 
not tripping too early. This is a good thing. If it does trip you might have issues achieving full auto fire. 
Follow suit with smaller and smaller drill bits. Although table 10.1 seems to indicate that 0.11” is typical, 
there should be no problems with as late a trip as possible. The later the trip, however, the more 
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problematic bolt bounce might be. More on that later. The earlier the trip, the more likely you will 
experience firing out of battery or failure to fire at all. 


If this test is successful, it’s time to test live fire. | recommend 1, 2 and then 3 round magazines in 
semiautomatic and then 1, 2, and 3 rounds in a magazine in full auto. After each round, check for 
proper magazine hold open operation and malfunctions including bulged or exploded cases, and squib 
rounds. Once this test passes, finally fire a magazine of 10 or more rounds in full auto without pause. 





wi? Ere : Sus 
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Figure 10.1 — Tied back trigger for testing in full auto mode 


Troubleshooting 


If your newly concocted full auto M-16 doesn’t deliver, some troubleshooting is in order. Odds are 
pretty good that if you are having issues it’s due to bolt bounce. A curious phenomenon that has a time 
tested remedy. First off, let’s first see what bolt bounce is. | defer to the experts on You Tube: 
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01/27/2007 





Figure 10.2 — using drill bits to check auto sear trip timing 


Note how the 9mm buffer causes the most bolt bounce. More on that later. First, what’s the problem 
with bolt bounce? Answer: Nothing when running in semiautomatic mode. The problem crops up when 
you are running in full auto mode. The overall symptom of bolt bounce is that your newly modified M- 
16 doesn’t run in full auto mode when you switch the selector switch to full auto. The short answer is 
that full auto doesn’t work because the timing of the hammer falling on the properly closed bolt’s firing 
pin is disrupted because the bolt effectively “hops” or bounces right before it achieves a fully closed 
position. The symptoms, however, are completely different when it comes to rifle caliber and pistol 
caliber applications. 


Bolt bounce in gas operated (direct impingement) full auto rifles 
| highly recommend the following tutorial on the basics the gas operated M-16/AR-15. 
https://www.youtube.com/watch ?v=iDYXF3B23wo 


Now that we understand gas operated systems, we can explain the symptoms of bolt bounce in the rifle 
caliber application of the M-16 rifle. The symptom of the bolt bounce is typically the failure to fire the 
second round of the full auto burst. In general, the rifle will work perfectly in semiautomatic mode but 


31 


when switched to fully automatic mode, the rifle will fire the first round and then chamber the second 
round but fail to fire the second round even though the hammer is in the fired position. A variation of 
this scenario is full auto fire for say 2 or 5 rounds but then a sudden stop of full auto fire. The hammer 
will end up in the fired position, the primer on the chambered round will be dimpled but not fired. See 
figure 10.3 for a comparison of chambered, bolt bounced, and fully fired primer marks. 





Figure 10.3 — left to right primer strikes: slightly dented primer due to chambering a round (look 
closely!); “bolt bounced” light primer strike, unfired round; and fully fired primer strike. 


Bolt bounce in pistol caliber direct blowback SMGs 
For starters, | defer to the experts on You Tube to explain delayed blowback: 
https://www.youtube.com/watch?v=aw8TREL YfO&t=8s 


Bolt bounce during full auto operation of a delayed blowback pistol caliber SMG tends to be a touch 
more dramatic, mainly because the firing pin is not deactivated until the bolt locks as it is in rifle caliber 
M-16/AR15s. In fact, the bolt is never locked into position nor the firing pin disengaged in delayed 
blowback SMGs due to the lack of a rotating locking bolt. The end result of bolt bounce is the early 
ignition of the pistol caliber round, which can be a bit surprising when it occurs. 
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In less severe cases of pistol caliber SMG bolt bounce, you can experience bulged cases in the ejected 
rounds. In the more severe cases, you can experience completely exploded casings, forcefully ejected 
magazines, and/or a squib round lodged in the barrel. See figure 10.4 for an example of exploded 9mm 
rounds due to bolt bounce. 





Figure 10.4 — What was recoverable from two exploded 9mm casings after a bolt bounce induced out of 
battery firing. Looks like a good reason to wear safety gear and not to stand near the ejector port while 
test firing in full auto mode! 


The bolt bounce remedy 


The remedy is simple: don’t use solid buffers and use weaker carbine buffer springs. Stronger buffer 
springs tend to aggravate bolt bounce, and the use of solid buffers almost guarantees it. Solid buffers 
are either (a) tungsten powder filled, (b) solid steel or other metal, or (c) outfitted with tungsten, steel, 
and/or aluminum weights with plastic or rubber spacers to remove all dead space inside the buffer. 
Almost all 9mm standard 5.4 oz buffers are made of solid steel and thus almost always induce bolt 
bounce in SMG applications. 


| recommend a heavier H, H2, or H3 floating or free weighted buffer for rifle applications and a 7.5 oz or 
heavier floating or free weight buffer for pistol caliber delayed blowback SMGs. If you shake the buffer 
and hear a rattle, then it’s a buffer loaded with free weights and will aid in reducing bolt bounce. The 
free floating weight is pushed to the rear of the buffer after a round is fired and the bolt is fully blown 
back into the buffer. When the bolt and carrier finally moves fully forward, chambering the next round, 
the free weight moves forward at the last moment and produces a “hammering” effect, thereby 
reducing bolt bounce. 


KAK Industries makes a nice out-of-the-box 10 oz free weighted SMG buffer for .45 caliber SMG 
applications, and KAW Industry’s 10 oz solid buffer can be disassembled and one tungsten weight 
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replaced with an aluminum or steel spacer that leaves about %” of dead space inside the buffer to make 
a nice 8.5 oz buffer. Replacing another Tungsten weight with a steel one drops it down to about 7.5 oz. 

When reassembling, add some oil to the inside of the buffer to quiet the rattle. As a rule of thumb, the 

heavier the buffer, and the weaker the buffer spring, the slower the rate of fire, which can be desired in 
pistol caliber SMG applications. 


As a final note, realize that all M-16 lower parts are not created equal. If you can rule out bolt bounce 
due to buffers and buffer springs, and you still have a problem, you may want to start swapping out 
lower parts. | have personally had issues with different brands of bolt carriers. Sometimes the simple 
swap out of a trigger, hammer, bolt carrier, firing pin (and firing pin spring where applicable), auto sear, 
or disconnector can make a difference. Be methodical in your approach by changing one component at 
a time between test firings. But assume bolt bounce ALWAYS....until proven otherwise! 


CONCLUSION 


Good luck with your project. Since there is always more than one way to skin a cat, | hope that this 
manual has provided you with food for thought and inspires you to come up with a new and improved 
version of this guide. In fact, | pay tribute to the anonymous author of the AR-15 to M-16 Conversion 
Book, which is also available free online for those willing to search SCRIBD. | consider this work an 
extension of what that author completed decades ago. 


The manufacture of automatic arms is suppressed by The State (unless one is inclined to pay the state’s 
lawless taxes and fees for a “permit”), and opportunities for collaboration are therefore quite limited. 
Consequently | recommend that those who might find methods to improve upon my process and design 
feel free to use any or all parts of this guide in the making of a subsequent or follow on guide of their 
own. 


In conclusion, | leave you with the thoughts of Etienne de la Boetie: 


“He who thus domineers over you ... has indeed nothing more than the power that you confer 
upon him to destroy you. Where has he acquired enough eyes to spy upon you, if you do not 
provide them yourselves? How can he have so many arms to beat you with, if he does not 
borrow them from you? The feet that trample down your cities, where does he get them if they 
are not your own? How does he have any power over you except through you? How would he 
dare assail you if he had no cooperation from you? What would he do to you if you yourself did 
not connive with the thief who plunders you, if you were not accomplices of the murderer who 
kills you, if you were not traitors to yourselves? You sow your crops in order that he may ravage 
them, you install and furnish your homes to give him goods to pillage; you rear your daughters 
that he may gratify his lust; you bring up your children in order that he may confer upon them 
the greatest privilege he knows to be led into his battles, to be delivered to butchery, to be 
made the servants of his greed and the instruments of his vengeance; you yield your bodies 
unto hard labor in order that he may indulge in his delights and wallow in his filthy pleasures; 
you weaken yourselves in order to make him the stronger and mightier to hold you in check.” 
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